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Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, DC 20554

In the Matter of

Amendment of Rules Governing Ultra-
Wideband Devices and Systems

RM-11844

N N N N

OPPOSITION OF THE GPS INNOVATION ALLIANCE

The GPS Innovation Alliance (“GPSIA”) hereby submits its comments opposing the
Petition for Rulemaking filed by Robert Bosch LLC (the “Petition”). The Petition urges the
Commission to open a comprehensive review of the Commission’s ultra-wideband (“UWB?”)
rules, a settled regulatory framework that has provided fundamental interference protections to
many existing services including public safety services and services important to the safety of
life, such as the Global Positioning System (“GPS”) while enabling UWB technologies to develop.
The Petition calls for sweeping changes that would implement “flexible” rules allowing UWB
technologies to operate across multiple applications, employ different emission types, rework
definitions, and eliminate carefully drawn technical restrictions and operating parameters with
little consideration given to the significant interference impact on existing licensed and
unlicensed services. ! The Petition fails to provide sufficient facts, data, or analysis to justify this

radical revision of the rules.

1 See Consumer & Governmental Affairs Bureau Reference Information Center Petitions for
Rulemakings Filed, Public Notice, Report No. 3130, RM-11844 (rel. July 18, 2019).



The Commission’s UWB rules are based on results from transparent and repeatable
studies, analyses and use cases, and actual experimental data. There is nothing in the Petition
that justifies in any way a review or deviation from the best practices for interference studies
established in the public record of the original UWB proceeding. Grant of the Petition via the
undertaking of any inquiry or rulemaking proceeding would squander scarce Commission
resources and would not serve the public interest.

l. INTRODUCTION AND SUMMARY

The GPSIA was formed in February 2013 to protect, promote, and enhance the use of
GPS and Global Navigation Satellite Systems (“GNSS”) technologies. GPS and GNSS systems,
as well as augmentations to those systems, operate in frequency bands allocated to the
Radionavigation Satellite Service. Members and affiliates of GPSIA are drawn from a wide
variety of fields and businesses reliant on GPS, including manufacturing, aviation, agriculture,
construction, transportation, first responders, surveying, and mapping. GPSIA member services
often involve safety of life (e.g., aviation, timing) and critical commercial services (e.g.,
precision agriculture.) GPSIA also includes organizations representing consumers who depend
on GPS for boating and other outdoor activities and in their automobiles, smartphones, and
tablets.

Protection of GPS signals from interference is a core mission of GPSIA and, for that
reason, GPSIA has participated in Commission proceedings affecting UWB operations. Many of
the GPSIA members were members of the GPS Industry Council that participated in the
Commission’s original UWB proceedings.

As a coalition of organizations interested in preventing interference to GPS, GPSIA has

serious reservations regarding Bosch’s proposal to launch a proceeding aimed at fundamentally



changing the UWB rules. The Petition proposes “generic” rules for UWB devices that would
unwind carefully developed protections for high priority spectrum uses.? The Petition also urges
the Commission to adopt European Union Radio Equipment Directive (“RED”) standards which
are, in fact, controversial and incomplete. The Petition does not articulate any compelling reason
for the Commission to take these disruptive steps and says little about the expected consequences
to existing services. The Petition states a desire to be free from “overly conservative rules” but
the Petition is otherwise devoid of specific facts, data and analysis regarding technical, market or
policy reasons that would justify disturbing a set of rules that has allowed UWB technologies to
develop while providing critical interference protection to important existing services. The
Petition thus falls short of the Commission’s standard for rulemaking petitions and, if granted,
would involve significant waste of Commission resources. The Petition should therefore be
dismissed.

1. THE PETITION FAILS TO MEET THE STANDARD TO SUPPORT A NEW
RULEMAKING

In order to petition the Commission to amend a rule, an interested party is required to “set
forth the text or substance of the proposed rule, amendment, or rule to be repealed, together with

all facts, views, arguments and data deemed to support the action requested, and shall indicate

2 Attached as Exhibit 1 is a redlined version of the Commission’s UWB rules showing the

significant changes proposed by the Petition.



how the interests of petitioner will be affected.”® Petitions that fail to meet the Commission’s
requirements “may be denied or dismissed without prejudice to the petitioner.”
A. THE PETITION OFFERS NO FACTS, DATA OR ANALYSIS THAT

CHANGE THE ANALYSIS OR FINDINGS IN THE COMMISSION’S UWB
PROCEEDINGS

The UWB rules set forth the technical and operational conditions under which unlicensed
UWB devices may operate on frequencies already occupied by other users — licensed and
unlicensed — including those that support public safety. The Commission’s UWB rules are a
product of a rigorous public process in which the Commission recognized the importance of
protecting “the vitally important and critical safety systems operating in the restricted frequency
bands, including GPS operation” when allowing UWB devices to operate under the Part 15
rules.> The Commission received thousands of documents from more than 150 organizations and
multiple governmental and private analyses of potential interference resulting from UWB
devices.® The record in that proceeding is replete with discussion of the likelihood that UWB
transmissions in GPS spectrum would increase the noise floor and decrease the value and

reliability of existing services,’ the need for meaningful emission limits and associated

3 47 C.F.R. § 1.401(c) (emphasis added).
4 47 C.F.R. § 1.401(e).
5 Revision of Part 15 of the Commission's Rules Regarding Ultra Wide Band Transmission

Systems, ET Docket 98-153, Report and Order, 17 FCC Rcd 7435, 7450, para. 33 (2002) (2002 UWB
Order). The Commission specifically recognized GPS operating at 1559-1610 MHz as well as the then
planned, now deployed, L5 GPS in the 960-1215 MHz band would be susceptible to UWB device
interference that would degrade the use of the GPS signal. Id. at 7450, para. 34.

6 Id., 17 FCC Rcd 7435-36, para. 2. See U.S. GPS Industry Council Comments, ET Docket No.
08-153, at 1, 5 (filed December 7, 1998); U.S. GPS Industry Council Reply Comments, ET Docket No.
98-153, at 2 (filed February 3, 1999); U.S. GPS Industry Council Comments, ET Docket No. 98-153, at 3
(Sept. 12, 2000).

7 See U.S. GPS Industry Council Comments, ET Docket No. 98-153, at 3 (Sept. 12, 2000).



measurement procedures to provide full protection to GPS and other safety-related services,®
and the results of technical tests conducted to evaluate interference potential from wideband
sources and to determine the UWB emission levels necessary to prevent interference to GPS
operations.®

The potential of UWB devices to interfere with GPS was (and continues to be) well
established. Based on the robust record, the Commission prudently chose a conservative
approach to ensure interference from UWB devices will not degrade the performance of GPS
signals.’® In later reviewing this decision, the Commission found no reason to disturb the
accepted interference analyses.!* The Petition offers no facts, data or analysis that refute the
analyses or findings in the Commission’s UWB proceedings.

B. GPSWAS IMPORTANT WHEN THE COMMISSION FIRST DEVELOPED
THE UWB RULES AND IS EVEN MORE IMPORTANT TODAY

GPS is a critical service to civilian and military sectors in the United States, the U.S.
economy and the continuing proliferation of GPS-based applications.? The Commerce
Department recently estimated that GPS has generated roughly $1.4 trillion in economic benefits
since it was made available for civilian and commercial use in the 1980’s. Most benefits have
accrued in the last 10 years and are spread among many major commercial sectors in the United

States that have adopted GPS including 14 of 16 industries deemed to be “critical

8 See id. at 41-47.

o See 2002 UWB Order, 17 FCC Rcd. at 7461, para. 71.

1o Id.

1 See Revision of Part 15 of the Commission's Rules Regarding Ultra-Wideband Transmission

Systems, ET Docket 98-153, Order, 19 FCC Rcd 24558, 24559, paras. 1-2 (2004) (2004 UWB Order)
(choosing to only modify Part 15 rules and not altering the UWB rules).

12 See NTIA, RTI International, Economic Benefits of the Global Positioning System (GPS), June
2019, https://www.rti.org/sites/default/files/gps_finalreport.pdf, at ES-1 (NTIA Economic Benefits of
GPS).




infrastructure.”®® The interference concerns addressed by the UWB rules are, if anything, even
more important today given the natural proliferation of GPS and GPS-enabled devices embedded
in practically all walks of American life. The UWB rules have provided significant protections
to many existing spectrum uses while enabling UWB technologies to develop, and the public
interest would not be served if the Commission were now to start a process to reverse course on
these important protections without compelling reasons backed up by meaningful facts and data.

1. THE PETITION FAILS TO IDENTIFY COMPELLING REASONS TO LAUNCH
A COMPREHENSIVE RULEMAKING PROCEEDING

The Petition does not justify why the Commission should consider a complete overhaul
of the FCC’s UWB rules. The Petition argues that the UWB rules should be replaced with a
“flexible” scheme that, in some instances, the Petition vaguely suggests, could be supplemented
with undefined mitigation techniques to prevent interference to existing spectrum users. Rather
than offering facts, data or other information that would support this top-to-bottom review, the
Petition resorts to generalized promises of potential future benefits and conclusory statements
about noninterference. As outlined below, the Petition’s stated reasons for opening a proceeding
to replace the UWB rules do not hold up to scrutiny.

(A)  According to the Petition: The regulations are overly conservative and are not
necessary to prevent interference to narrow bandwidth incumbents. “[T]here is
no evidence of increases in ambient noise from aggregate UWB devices and
systems that have become operational since 2002.”” There are ““no documented
instances of interference from any UWB device to a licensed radio service.”*4

The fact that there has been no evidence of increased ambient noise from UWB devices

or documented instances of interference from any UWB devices proves the opposite point — the

13 Id.
14 Petition at 2, 8.



UWB rules are working, as intended, to prevent increases in the noise floor and interference to
existing users. The absence of an increased noise floor or a rise in interference is hardly a reason
to start a rulemaking to overhaul the rules; once that damage is done, it cannot be undone.
GPSIA strongly disagrees with the Petition’s contention that the UWB regulations are not
necessary to prevent interference to narrow bandwidth incumbents. There has been no change in
the technical analysis underpinning the development of the UWB rules.

(B)  According to the Petition: The large number of waivers demonstrate that the rules

need to be overhauled. “[T]he most notable evidence of the need to revisit the
UWB technical rules is the large number of waivers that have been and continue
to be issued in order to bring a UWB device to the United States market place.”
“[I]t it apparent that the Commission is regulating UWB by waiver, rather than
by a set of rules that appropriately regulates the interference potential of these
devices.”’ %

GPSIA disagrees with the Petition’s assertion that the fact that waivers have been granted
means that the regulatory regime is failing and the rules should be abolished or modified.
According to the Commission’s equipment certification database, approximately 442 grants of
equipment certification for UWB devices have been issued since the UWB rules were
established. The Petition complains of the “large number of waivers,” but a relatively small
number of waivers have been sought for UWB devices that could not comply with the rules.*® In

most instances, a waiver was granted subject to reasonable requirements to manage the risk of

interference from nonconforming operations.

15 Petition at 9, 25. GPSIA does not object to putting in place specific requirements to govern UWB
waivers that will minimize the delay and expense that burden all interested parties when a waiver is
requested. In fact, GPSIA recently suggested that the Commission facilitate this process by identifying
technical information that should be included in UWB waiver requests so that other spectrum users at risk
of potential interference can readily assess the extent of that risk of the specifically proposed application.

16 Contrary to the Petition’s suggestion that all UWB devices have required a waiver, the Petition
discusses only six instances, and Commission records reveal less than a dozen sought and granted for
specific UWB devices since inception of the UWB rules.



The existing UWB rules allow certain devices to operate without waivers if they adhere
to the delineated power and waveform limits, i.e., comply with the rules. These limits were
developed through rigorous testing and extensive analysis of UWB effects on existing receivers
for such services as broadcast radio and GNSS. When the FCC adopted the UWB rules, it
deliberately sought to exclude UWB devices from operating in bands below 2 GHz!’ except for a
few types of devices with extremely low interference potential. The fact that waivers have been
granted means that the Commission has determined that additional non-disruptive waveforms
will not result in harmful interference when deployed and operated as per conditions set forth in
the waiver.

This is exactly the way these rules should operate and the way the FCC intended; the
UWAB rules encompass a broad array of applications that widely differ in their technical and
operating behavior. The UWB rules were designed to ensure that the Commission could
effectively oversee the many equipment certification applications seeking nonconformity with
pre-existing Part 15 rules. Broadening the UWB rules to allow these devices without waiver
would require adopting the same operational restrictions across all UWB devices, which is an
impractical tradeoff.

(C)  According to the Petition: Re-examining the UWB rules would “benefit
companies operating and manufacturing in the United States.””8

GPSIA does not dispute that all new opportunities to manufacture equipment present
potentially beneficial opportunities for some U.S. manufacturers. But the prospect of increased

opportunities for U.S. manufacturers cannot be the sole basis on which the Petition is evaluated —

1 Revision of Part 15 of the Commission's Rules Regarding Ultra-Wideband Transmission Systems,
ET Docket 98-153, NPRM, 15 FCC Rcd 12086, 12098, para. 30 (2000) (2000 UWB NPRM).

18 Petition at 2.



at least not under an evaluation conducted pursuant to the Communications Act. As noted
above, the Commission must also evaluate whether there are is any basis for it to expend the
resources necessary to overhaul carefully crafted rules, including the impact on potential rule
changes to other services. If the Commission considers the impact that changing the UWB rules
would have on U.S. manufacturers positioned to participate in the UWB market under
restructured rules, it must also consider the potential impact on manufacturers of equipment in
the existing services that would be put at risk, including, for example, manufacturers of GPS and
commercial and military aviation equipment.

(D)  According to the Petition: “There is a need to harmonize the UWB rules with
those in Europe and elsewhere to facilitate a worldwide marketplace for
standardized UWB products.”*®

Throughout the Petition, Bosch relies on certain European Telecommunications

Standards Institute (“ETSI”) standards to support proposed revisions to Commission UWB
service rules. However, Bosch fails to note that a significant number of ETSI standards are still
under development and have uncertain outcome. Bosch asserts that prior concerns about relaxing
minimum transmission bandwidth requirements have been obviated in Europe by ETSI EN 303

883,20 which permits emissions from different classes of UWB to be measured and compared to

regulatory limits.?! Thereafter, the Petition implies that ETSI EN 303 883 is a completed

19 Id.

20 The current version of ETSI EN 303 883, ETSI EN 303 883 V.1.1.1 (2016-07), Short Range
Devices (SRD) Using Ultra Wide Band (UWB); Measurement Techniques,
https://www.etsi.org/deliver/etsi_en/303800 303899/303883/01.01.01_30/en_303883v010101v.pdf (last
visited Aug. 19, 2019).

a See Petition at 30-31.




standard simply waiting for the FCC to adopt for implementation in the United States.?? Bosch
misrepresents both the status and utility of ETSI EN 303 883.

First, the current version of EN 303 883 (\V1.1.1) will eventually be replaced by a new
standard with two distinct parts, EN 303 883-1 and EN 303 883-2, both of which are under
consideration by ETSI working groups. In the interim, revised documents related to the new EN
303 883 standard are not publicly available, and there is no certainty that the European
Commission will accept the current set of draft documents. Moreover, even the most optimistic
projections do not anticipate publication of the new standard for at least another full calendar
year.

Second, proposed draft versions of EN 303 883 have proven deeply controversial from an
interference protection standpoint. Specifically, the current draft of EN 303 833-1 allows a de
facto transmission limit of -30 dBm/MHz for frequencies 1000 MHz to 40000 MHz. Such a
transmission limit would represent a real-world co-channel interference threat to sensitive
services with signals at or below the noise floor, including GNSS and GPS signals.

Third, neither the current nor proposed EN 303 883 is an equipment “standard” that
facilitates harmonization between FCC service rules and other jurisdictions. With the exception
of the aforementioned default transmission limit of -30dBm/MHz, EN 303 883 establishes little

more than a methodology for measuring UWB emissions. Any UWB device tested under either

22 See Petition at 33, fn 25 (“It is notable that ETSI has prepared a specific measurement plan to
measure all kinds of UWB signals in an accurate manner”); see also Petition at 42-43 (“If the combined
device is regulated by some other transmit or receive requirements, or uses a display or contains other
digital circuits, the emissions from these components could be higher than the UWB emissions and for
compliance testing it is not possible to differentiate between or to separate the emissions. To address this,
ETSI developed a test procedure to permit a means to differentiate between the emissions”); Petition at 43
(“The same problem exists in Subsection (g) addressing peak measurement resolution bandwidth. ETSI
EN 303 883 proposes a signal dependent solution to avoid errors in evaluating the peak power level. The
calculation called for by Subsection (g) is correct for pulsed based systems but it could lead to problems
for other kinds of UWB signals”).

10



version of EN 303 883 must still be built and adhere to another standard published elsewhere.
Accordingly, EN 303 883 by itself does not address the substantive concerns raised by NTIA and
others regarding a relaxation of UWB device minimum transmission bandwidth.

Similarly, the Petition recommends that the Commission explore the “more flexible
method of distinguishing” between UWB through-wall imaging systems (i.e., devices to detect
physical objects behind a wall) and wall imaging systems (i.e., devices intended to detect
physical objects inside a wall) provided in ETSI EN 302 065-4.22 European Union officials,
however, “recalled” ETSI 302 065-4 for revision with respect to test procedures related to
performance criteria, RX-requirements and fixed limits.?* A draft of the standard was not
available on the ETSI website at the time of this writing. Further, publication of an updated
standard is not expected until 2021.2° Interested parties have no opportunity to evaluate the
standard because it is undergoing revision and unavailable for review in the interim.
Accordingly, EN 302 065-4 has no utility as a reference in a Commission rulemaking
proceeding.

Not only does the Petition fail to acknowledge that the ETSI rules are incomplete, it does
not consider the bases underlying now questionable European UWB standards. Effective June
2017, European UWB standards fall under the EU Radio Equipment Directive (“RED”) as
modified pursuant to European Commission Mandate/536 (“M/5367).26 The RED is for

determining whether equipment entering the European market performs as it is designed to

23 See Petition at fn. 34.
24 See Exhibit 2, Figure 1 (providing the current status of EN 302 065-4).
2 See Exhibit 2, Figure 2 (providing dates for EN 302 065-4 milestones).

2 See EU Radio Equipment Directive (RED/2014/53/EU) in force since June 2017. https://eur-
lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32014L.0053.

11



perform, and is not supposed to take into consideration whether this performance impacts other
services and systems performing as they are designed to perform. In other words, the entire
EN/RED argument fails to prove anything with regard to protection of other services and
systems — including the radionavigation-satellite service in which GPS and other GNSS receivers
operate.

These and other shortcomings make it important that the FCC maintains its own course,
which better balances the interests of all involved parties.?” “Harmonization” in this context is
not a meaningful foundation for policy change.

(E)  According to the Petition: There is a “well-established and acknowledged need to
revisit the UWB rules.””?®

The Petition offers no support for this statement. GPSIA disagrees. There is no such
consensus among stakeholders that would support an FCC decision to revisit the UWB rules.

IV. THE PROPOSED UWB RULES ARE TECHNICALLY INDEFENSIBLE

The proposed rules unwind fundamental interference protections incorporated into the
UWAB rules that would radically change the way UWB devices are certified and operated. The
Petition fails to address the potential for widespread harmful interference throughout bands that
support sensitive spectrum uses, including safety-of-life services. For example, Bosch proposes
changes to Sections 15.503(d) of the FCC’s rules that would allow UWB devices that do not

employ pulse modulation to measure their minimum transmission bandwidth with “hopped,

2 The FCC also sought comment as recently as 2013 on improvements to receiver performance.
See Office of Engineering and Technology Invites Comments on Technological Advisory Council (TAC)
White Paper and Recommendations for Improving Receiver Performance, Public Notice, ET Docket No.
13-101 (rel. Apr. 22, 2013). The consensus view shared in these comments was that FCC receiver
standards (to the extent Congress empowers the FCC to create such standards) were less desirable than
voluntary industry standards.

28 Petition at 2.
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stepped or gating functions active.”?® Earlier attempts to relax or eliminate minimum
transmission bandwidth requirements akin to what the Petition proposes, however, were not
adopted by the Commission given significant objection by various stakeholders, including the
National Telecommunications and Information Administration (“NTIA”), which raised strong
concerns that relaxing such limits for UWB transmitters risks harmful interference to sensitive
spectrum uses in restricted bands.*°

A. THE PETITION ATTEMPTS TO UNWIND FUNDAMENTAL

INTERFERENCE PROTECTIONS CAREFULLY DEVELOPED FOR
DIFFERENT CLASSES OF UWB DEVICES

The Petition “suggests” changes to Sections 15.503(e) and 15.503(j) of the Commission’s
rules that would make the definition of a UWB more “generic” to “permit a wider range of
useful industrial and commercial products which have negligible interference potential.”3! What
the Petition actually proposes is a complete evisceration of the technical and operational
protections put in place to ensure that UWB devices do not create harmful interference to other
spectrum uses, while providing no material basis to support the assertion that the resulting
changes would create only “negligible” interference. Most concerning, under the proposed rules,
out-of-band emission (“OOBE”) levels from certain classes of UWB would increase by up to a
staggering 29 dB in critical safety-of-life frequency bands, which is certainly not “negligible.”
Given the dramatic increases in OOBE in critical safety-of-life bands, and the lack of any
technical analysis supporting the assertion that such operations will not create harmful
interference, rules that would facilitate the en masse introduction of more “generic” UWB

devices as proposed by the Petition do not merit further consideration by the Commission.

29 See Petition Appendix at 45; see also Petition at 26-33.
%0 NTIA Comments, ET Docket No. 98-153, at iv, 4-5 (filed January 1, 2004).
81 Petition at 33-35.

13



When the FCC approved UWB devices, it expressly implemented meaningful
interference protections because it appreciated the potential such systems had for creating
harmful interference. The Commission’s 2002 Order approving UWB service rules made clear
the need for tight technical and operational limits to ensure that the “benefits” do not become
“outweighed if UWB devices were to cause interference to licensed services and other important
radio operations.”32

For example, the adopted rules require that ground penetrating radar (“GPR”) devices
“must operate only when directed at the ground and in contact with, or in close proximity (e.g., 1
meter) to, the ground for the purpose of detecting or obtaining the images of buried objects . . .”
The rule requires that these devices be tested at their operational height * . . . to ensure that any
emissions due to leakage or to reflections can be detected.”*® The operation of GPR devices was
also restricted to a narrow class of end user that included only “law enforcement, fire and rescue
organizations, scientific research institutions, commercial mining companies, and construction
companies.”®* Moreover, to protect sensitive spectrum uses operating below 2 GHz, GPR

devices and other imaging class UWBs must meet the following OOBE limits in Table 1:

Frequency in MHz® | EIRP in dBm

960-1610 -65.3
1610-1990 -53.3
Above 1990 -51.3

32 2002 UWB Order, 17 FCC Rcd at 7437, para. 4.

3 Id. at 7454, para. 47.
3 Id. at 7437, para. 5.
35 Id. at 7455, para. 50.

14



Separate interference protection requirements were imposed on UWB vehicular radar
devices, which the Commission determined would be “oriented towards the general consumer
marketplace,” and likely become “one of the largest potential outdoor uses of UWB
technology.”*® Accordingly, the rules require that vehicular radar UWBSs operate with a center
frequency above 24.075 GHz, employ directional antennas or other methods to attenuate
emissions 38 degrees or higher above the horizontal plane in the 23.6-24.0 GHz band by at least
25 dB below the general Part 15 limits.3” Further, to ensure that its emissions do not present a
greater interference threat vis-a-vis other Part 15 devices, a UWB vehicular radar device must

meet the following OOBE limits in Table 2:

Frequency in MHz*® | EIRP in dBm
960-1610 -75.3
1610-22,000 -61.3
22,000-29,000 -41.3
29,000-31,000 -51.3
Above 31,000 -61.3

The rules proposed by the Petition upend these protections. Most significantly, the
proposed rules would create a generic class of Material Sensing Device (“MSD”) under an
amended Section 15.503(e) that broadly encompasses “ground penetrating radar systems,

medical imaging systems, wall imaging systems and through-wall imaging systems and,

% Id. at 7359, 7501, paras. 62, 194.
37 See id. at 7359-60, paras. 63-64.
38 Id. at 7359, para. 63.

15



surveillance systems., industrial monitoring systems and radiodetermination systems for the
purpose of detection of objects in free space or within or beyond obstacles; or for the
determination of the position, velocity and/or other characteristics of an object, or the obtaining
of information relating to these parameters.”*® MSDs resembling other classes of UWBs,
including vehicular radar devices, would be subject to far more relaxed operating parameters
under Sections 15.510 and 15.511 of the Commission’s rules. For example, an MSD intended
for use as a radiodetermination system for the purpose of detecting objects in free space and
determining the position and velocity is a effectively a vehicular radar device. Except that under
Bosch’s proposed rules, it does not operate with a center frequency above 24 GHz, use
directional antennas with downtilt, or restrict its OOBE into the 960-1610 MHz band to -75.3
dBm of EIRP. The proposed rules circumvent these interference protections, which the
Commission purposefully adopted expressly because vehicular radar might eventually become
widespread and employ horizontal antennas that do not radiate into the ground or a solid surface

like other UWBSs.

3 Petition at 45.

16



Among other consequences, permitting vehicular radar to operate under the “generic”
MSD rules proposed by the Petition would lead to a dramatic increase in OOBE levels into bands

critical for safety-of-life bands as identified in below in Table 3:

EIRP in dBm
Frequency | 15.510 (d) 15.511 15.515 Bosch Petition effective
in MHz equipment surveillance | vehicular power increase for
operating with fC systems radar vehicular radar category
and fM between
1990 MHz and
10600 MHz
960-1610 | -46.3 -53.3 -75.3 29
1610-1990 | -41.3 -65.3 -61.3 20
1990-3100 | -41.3 -51.3 -61.3 20
3100- -41.3 -53.3 -61.3 20
10600
Above -51.3 -41.3 -61.3 20
10600
1164-1240 | -56.3 -63.3 -85.3 29
1559-1610 | -56.3 -63.3 -85.3 29

This dramatic increase in OOBE into protected bands by itself should cause the Commission to
promptly halt further consideration of the proposed rules. But it also represents only the tip of
the figurative iceberg with respect to the harm that would be inflicted if such a proposal were

actually adopted.

17



V. CONCLUSION

The petition fails to demonstrate that the FCC rules are not working in the manner in
which they were designed to work or that circumstances for either UWB or incumbent protected
services have changed to the point where review of the rules is warranted. For the reasons set
forth above, GPSIA urges the Commission to dismiss the Petition without initiating an inquiry or

rulemaking proceeding.

Respectfully submitted,

J. David Grossman
Executive Director

GPS Innovation Alliance
1800 M Street, NW
Suite 800N

Washington, DC 20036

Dated: August 19, 2019
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Exhibit 1

Redline Commission’s Current UWB Rules to
Petition’s Proposed Rules



APPENDIX

The following rule sections are amended to read as follows:

1. Section 15.31 Measurement standards.
skskeoskoskok
(c) Except as otherwise indicated in § 15.256, and except for devices regulated by Subpart F of

this Part, for swept frequency equipment, measurements shall be made with the frequency
sweep stopped at those frequencies chosen for the measurements to be reported.

2. Section 15.503 Definitions.

(a) UWB bandwidth. For the purpose of this subpart, the UWB bandwidth is the frequency
band bounded by the points that are 10 dB below the highest radiated emission, as based on
the complete transmission system including the antenna. The upper boundary is designated fH
and the lower boundary is designated fL. The frequency at which the highest radiated emission
occurs is designated fM.

(b) Center frequency. The center frequency, fC, equals (fH + fL)/2.
(c) Fractional bandwidth. The fractional bandwidth equals 2(fH—fL)/ (fH + fL).

(d) Ultra-wideband (UWB) transmitter. An intentional radiator that, at-any-peintin
timeduring normal operation and in all operating modes of the device, has a fractional
bandwidth equal to or greater than 0.20 or has a UWB bandwidth equal to or greater than 500
MHz, regardless of the fractional bandwidth. UWB bandwidth is to be determined for non-
impulse UWB transmitters by permitting measurements to be made with any hopped, stepped
or gating functions active.

(e) Inagingsystem-Material Sensing Devices. A general category consisting of ground
penetrating radar systems, medical imaging systems, wall #raging-systemsand through--wall
imaging systems-an€, surveillance systems:, industrial monitoring systems and
radiodetermination systems for the purpose of detection of objects in free space or within or
beyond obstacles; or for the determination of the position, velocity and/or other characteristics
of an object, or the obtaining of information relating to these parameters. As used in this
subpart, #maging systems-Material Sensing Devices do not include systems designed to detect
the location of tags, or systems used to transfer voice or data information.

(f) Ground penetrating radar (GPR) system. A field disturbance sensor that is designed to
operate only when in contact with, or within one meter of, the ground for the purpose of
detecting or obtaining the images of buried objects or determining the physical properties
within the ground. The energy from the GPR is intentionally directed down into the ground for
this purpose.

(g) Medical imaging system. A field disturbance sensor that is designed to detect the location
or movement of objects within the body of a person or animal.



(h) Wall imaging system. A field disturbance sensor that is designed to detect the location of
objects contained within a “wall>e+ or within fixed infrastructure; to determine the physical
properties within the “wall->Fhe-“wall”is-a-coneretestruetare; or within the side-ofa

bridge;fixed infrastructure; or to evaluate the wallintegrity of or otherwise evaluate or analyze

bulldmg materlals Industrlal or commer01al apphcatlons of a—mmeer—aﬂe%her—ph—ys*eal

Waﬁs—tha%af%ﬁeeeapab}ee#&bsefbmg—thﬁf&nsm&ed—ﬁg&ﬂdetecnon locatlon or movement

of persons located beyond the materials being evaluated.

(1) Through-wall imaging system. A field disturbance sensor that is designed to detect the
location or movement of persons or objects that are located in areas on the other side of an

opaque structure such asa Wall or a celllng—'Phrsea{egeﬁ#eﬁe@ﬂamem—may—mehjée

(j) Surveillance system. A field disturbance sensor used to establish a stationary RF perimeter
field that is used for security purposes to detect the intrusion of persons or objects, or for the
determination of the position, velocity and/or other characteristics of an object, or the obtaining
of information relating to these parameters. Location and tracking systems are included, as are
material sensing devices.

(k) EIRP. Equivalent isotropically radiated power, i.e., the product of the power supplied to the
antenna and the antenna gain in a given direction relative to an isotropic antenna. The EIRP, in
terms of dBm, can be converted to a field strength, in dBuV/m at 3 meters, by adding 95.2. As
used in this subpart, EIRP refers to the highest signal strength measured in any direction and at
any frequency from the UWB device, as tested in accordance with the procedures specified in
§ 15.31(a) and 15.523 of this chapter.

(1) Law enforcement, fire and emergency rescue organizations. As used in this subpart, this
refers to those parties eligible to obtain a license from the FCC under the eligibility
requirements specified in § 90.20(a)(1) of this chapter.

(m) Hand held. As used in this subpart, a hand held device is a portable device, such as a lap
top computer or a PDA, that is primarily hand held while being operated-and-that-doesneot

AR
3. Section 15.507 Marketing of UWB equipment.

In some cases, the operation of UWB devices is limited to specific parties, e.g., law
enforcement, fire and rescue organizations operating under the auspices of a state or local
government:, or construction, security or industrial professionals. The marketing of UWB
devices must be directed solely to parties eligible to operate the equipment. The responsible
party, as defined in § 2.909 of this chapter, is responsible for ensuring that the equipment is
marketed only to eligible parties. Marketing of the equipment in any other manner may be
considered grounds for revocation of the grant of certification issued for the equipment.




4. Section 15.509 Technical requirements for ground penetrating radars and material
sensing systems.

(a) The UWB bandwidth of a material sensing system operating under the provisions of this
section must be below 10.6 GHz.

(b) Operation under the provisions of this section is limited to GPRs and wal-imaging
systems operated for purposes associated with law enforcement, fire-fightinefirefighting,
emergency rescue, scientific research, commercial mining, security, industrial or
construction=

b applications, land surveying, plumbing and other commercial and professional endeavors.

Parties operating this equipment must be eligible for licensing under the provisions of part 90
of this chapter.

(c) A GPR that is designed to be operated while being hand held, and a swal-+magingmaterial
sensing system shall contain a manually operated switch that causes the transmitter to cease
operation within 10 seconds of being released by the operator. In lieu of a switch located on the
imaging system, it is permissible to operate anmagingmaterial sensing system by remote
control provided the #magingmaterial sensing system ceases transmission within 10 seconds of
the remote switch being released by the operator.

(d) The radiated emissions at or below 960 MHz from a device operating under the provisions
of this section shall not exceed the emission levels in § 15.209. The radiated emissions above
960 MHz from a device operating under the provisions of this section shall not exceed the
following average limits when measured using a resolution bandwidth of 1 MHz:

Frequency in MHz EIRP in dBm

960-1610 -65.3
1610-1990 -53.3
1990-3100 -51.3
3100-10600 -41.3
Above 10600 -51.3

(e) In addition to the radiated emission limits specified in the table in paragraph (d) of this
section, UWB transmitters operating under the provisions of this section shall not exceed
the following average limits when measured using a resolution bandwidth of no less than 1
kHz:

Frequency in MHz EIRP in dBm

1164-1240 -75.3



1559-1610 -75.3

(f) For UWB devices where the frequency at which the highest radiated emission occurs, M, is
above 960 MHz, there is a limit on the peak level of the emissions contained within a 50 MHz
bandwidth centered on fM. That limit is 0 dBm EIRP. It is acceptable to employ a different
resolution bandwidth, and a correspondingly different peak emission limit, following the
procedures described in § 15.521.

5. Section 15.510 Technical requirements for Material Sensing Systems operated by Law
Enforcement, Fire and Emergency Rescue Organizations or by Construction or
Industrial Professionals.

(a) The UWB bandwidth of an—imaginga material sensing system operating under the
provisions of this section must be below 960 MHz or the center frequency, fC, and the
frequency at which the highest radiated emission occurs, fM, must be contained between 1990
MHz and 10600 MHz.

(b) Operation under the provisions of this section is limited to threugh-wallimagingmaterial

sensing systems operated by law enforcement, fire and emergency rescue erfirefighting
erganizations-that are under the authority of a local or state government; or by construction or
industrial professionals.

(c) For threugh-wall-imagingMaterial Sensing systems operating with the UWB bandwidth
below 960 MHz:

(1) Parties operating this equipment must be eligible for licensing under the provisions of
part 90 of this chapter.

(2) The operation of these #naging-systems requires coordination, as detailed in § 15.525.
(3) The #magine-system shall contain a manually operated switch that causes the

transmitter to cease operation within 10 seconds of being released by the operator. In

lieu of a switch located on the imaging system, it is permissible to operate an imaging
system by remote control provided the imaging system ceases transmission within 10
seconds of the remote switch being released by the operator.

(4) The radiated emissions at or below 960 MHz shall not exceed the emission levels in
§ 15.209. The radiated emissions above 960 MHz shall not exceed the following average
limits when measured using a resolution bandwidth of 1 MHz:

Frequency in MHz EIRP in dBm

960-1610 —65.3
1610-1990 —53.3

Above 1990 -51.3



(5) In addition to the radiated emission limits specified in the table in paragraph (c)(4) of
this section, emissions from these #nragingsystemsMaterial Sensing Systems shall not
exceed the following average limits when measured using a resolution bandwidth of no
less than 1 kHz:

Frequency in MHz EIRP in dBm
1164-1240 =753
1559-1610 =753

(d) For equipment operating with fC and fM between 1990 MHz and 10600
MHz:

(1) The radiated emissions at or below 960 MHz shall not exceed the
emission levels in § 15.209 of this chapter. The radiated emissions above
960 MHz shall not exceed the following average limits when measured
using a resolution bandwidth of 1 MHz: Frequency in MHz EIRP in dBm

960-1610 —46.3
1610-10600 —41.3
Above 10600 —51.3

(4) In addition to the radiated emission limits specified in the paragraph (d)(3) of this

section, emissions from these #maging-systems shall not exceed the following
average limits when measured using a resolution bandwidth of no less than 1 kHz:

Frequency in MHz EIRP in dBm
1164-1240 —56.3
1559-1610 —56.3

(5) There is a limit on the peak level of the emissions contained within a 50 MHz
bandwidth centered on the frequency at which the highest radiated emission occurs, fM.
That limit is 0 dBm EIRP. It is acceptable to employ a different resolution bandwidth,
and a correspondingly different peak emission limit, following the procedures-desesibed

|m552 L
described in § 15.521.




(e) Fhreugh-wallimaging-systemsMaterial Sensing Systems operating under the

provisions of this section shall bear the following or similar statement in a conspicuous
location on the device: “Operation of this device is restricted to law enforcement,

emergency rescue and firefighter personnel-—Operation-by-any-otherpartyis-a-iolation-of
%&%@%ee&d—s&b&eﬁh&epem&eﬁ&senetﬂeg&kpem}&es and construction

and industrial professionals.”

6. Section 15.511 Technical requirements for surveillance, material sensing and
industrial monitoring systems.

(a) The UWB bandwidth of an imaging system operating under the provisions of this section
must be contained between 1990 MHz and 10,600 MHz. UWB material sensing, surveillance
and industrial monitoring systems may be operated outdoors in fixed or mobile configurations
for purposes including monitoring of wireless charging systems and location tracking.

(b) UWB Surveillance, material sensing and industrial monitoring systems for outdoor

operation must be installed by persons professionally engaged in security or other industries or
businesses.

(c) The radiated emissions at or below 960 MHz from a device operating under the provisions
of this section shall not exceed the emission levels in § 15.209. The radiated emissions above
960 MHz from a device operating under the provisions of this section shall not exceed the
following average limits when measured using a resolution bandwidth of 1 MHz:

Frequency in MHz EIRP in dBm

960-1610 —53.3
1610-1990 —51.3
1990-10600 —41.3
Above 10600 —51.3

(d) In addition to the radiated emission limits specified in the table in paragraph (c) of this
section, UWB transmitters operating under the provisions of this section shall not exceed the
following average limits when measured using a resolution bandwidth of no less than 1 kHz:

Frequency in MHz EIRP in dBm



1164-1240 —63.3
1559-1610 —63.3

(e) There is a limit on the peak level of the emissions contained within a 50 MHz bandwidth
centered on the frequency at which the highest radiated emission occurs, fM. That limit is 0
dBm EIRP. It is acceptable to employ a different resolution bandwidth, and a correspondingly
different peak emission limit, following the procedures described in § 15.521.

7. Section 15.521 Technical requirements applicable to all UWB devices.

(a) UWB devices may not be employed for the operation of toys. Operation onboard an
aircraft, a ship or a satellite is prohibited but operation on or within terrestrial vehicles,
including automobiles, is permitted. Fixed, outdoor UWB devices for security or other
purposes is permitted, subject to the limitations specified in this subpart.

(b) Manufacturers and users are reminded of the provisions of §§ 15.203 and 15.204.

(c) Emissions from digital circuitry used to enable the operation of the UWB transmitter shall
comply with the limits in § 15.209, rather than the limits specified in this subpart, provided it
can be clearly demonstrated that those emissions from the UWB device are due solely to
emissions from digital circuitry contained within the transmitter and that the emissions are not
intended to be radiated from the transmitter's antenna. Emissions from associated digital
devices, as defined in § 15.3(k), e.g., emissions from digital circuitry used to control additional
functions or capabilities other than the UWB transmission, are subject to the limits contained in
Subpart B of this part.

(d) Within the tables in §§§ § 15.509, 15.511, 15.513, 15.515, 15.517, and 15.519, the tighter
emission limit applies at the band edges. Radiated emission levels at and below 960 MHz are
based on measurements employing a CISPR quasi-peak detector. Radiated emission levels
above 960 MHz are based on RMS average measurements over a 1 MHz resolution

bandwidth. The RMS average measurement is based on the use of a spectrum analyzer with a
resolution bandwidth of 1 MHz, an RMS detector, and a 1 millisecond or less averaging time.
Unless otherwise stated, if pulse gating is employed where the transmitter is quiescent for
intervals that are long compared to the nominal pulse repetition interval, measurements shall be
made with the pulse train gated on. Alternative measurement procedures may be considered by
the Commission.

(e) The frequency at which the highest radiated emission occurs, fM, must be contained within
the UWB bandwidth.

(f) When a peak measurement is required, it is acceptable to use a resolution bandwidth other

than the 50 MHz specified in this subpart. This resolution bandwidth shall not be lower than 1




MHz or greater than 50 MHz, and the measurement shall be centered on the frequency at which
the highest radiated emission occurs, fM. If a resolution bandwidth other than 50 MHz is
employed, the peak EIRP limit shall be 20 log (RBW/50) dBm where RBW is the resolution
bandwidth in megahertz that is employed. This may be converted to a peak field strength level at
3 meters using E(dBuV/m) = P(dBm EIRP) + 95.2. If RBW is greater than 3 MHz, the
application for certification filed with the Commission must contain a detailed description of the
test procedure, calibration of the test setup, and the instrumentation employed in the testing.

(h) The highest frequency employed in § 15.33 to determine the frequency range over which
radiated measurements are made shall be based on the center frequency, fC, unless a higher
frequency is generated within the UWB device. For measuring emission levels, the spectrum
shall be investigated from the lowest frequency generated in the UWB transmitter, without
going below 9 kHz, up to the frequency range shown in § 15.33(a) or up to fC + 3/(pulse width
in seconds), whichever is higher. There is no requirement to measure emissions beyond 40 GHz
provided fC is less than 10 GHz; beyond 100 GHz if fC is at or above 10 GHz and below 30
GHz; or beyond 200 GHz if fC is at or above 30 GHz.

(1) The prohibition in § 2.201(f) and 15.5(d) of this chapter against Class B (damped wave)
emissions does not apply to UWB devices operating under this subpart.

(j) Responsible parties are reminded of the other standards and requirements cross referenced
in § 15.505, such as a limit on emissions conducted onto the AC power lines.
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